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Since the magnetic island and rational surface is 
considered to playa important role in the formation of 
transport barrier, the radial electric field and transport at 
the magnetic island has been studied [ 1]. Radial profiles of 
plasma flow and radial electric field are measured at the 
nlm= III magnetic island produced by external 
perturbation coils in the Large Helical Device. The 
sheared poloidal flows and sheared radial electric field are 
observed at the boundaries of the magnetic island, because 
the poloidal flow vanishes inside the static magnetic 
island[2]. 
When there is no local heating inside the magnetic 
island, the electron temperature profile shows flattening 
even though the magnitude of the thermal diffusivity is 
small inside the magnetic island. In order to evaluate the 
transport inside the magnetic island, the response of the 
electron temperature to the cold pulse produced by a 
tracer-encapsulated solid pellet (TESPEL) is investigated 
inside and outside the magnetic island In LHD. The 
differences in pulse propagation inside and outside the 
magnetic island clearly demonstrate the reduction of 
energy transport inside the magnetic island by one order 
of magnitude[3]. 
Since the energy transport inside the magnetic island 
is significantly reduced, the suppression of turbulence is 
also expected inside the magnetic island. Compact Helical 
System (CHS) has two heavy ion beam probes (HIBP) and 
radial profiles of space potential and potential fluctuations 
can be measured simultaneously. In order to produce the 
mln=211 magnetic island in the steady state, two set of 
coils (64 turns with a diameter of O.4m each) have been 
installed above and below the CHS vacuum vessel at 
R=1.0 and z = +0.84m and -0.84m. Figure 1 shows the 
magnetic flux surface of mln=211 magnetic island 
calculated at the poloidal cross section of the HIBP 
measurements at 2U and 4U (232.5 and 322.5 degree 
away from the center island coils) for the magnetic field 
configuration of Rax = 0.92m. The traces of HIBP at these 
poloidal cross sections are also plotted with cross. These 
figures show that clear mln=211 magnetic islands are 
produced even with one pair of coils. The width of 
magnetic island is estimated to be 2cm for the maximum 
current of island coils. The width of magnetic island is 
considered to be large enough to measure the structure of 
potential and fluctuations inside the magnetic island. 
Soft X-ray CCD camera has been also installed in 
CHS to confirm the formation of mln=2/1 magnetic 
island[ 4]. In order to study the other characteristics in the 
magnetic island, such as plasma flow, electron 
temperature, electron density, radiation power and density 
fluctuations, charge exchange spectroscopy, ECE 
radiometer, YAG Thomson scattering system, AXUV 
diode array and beam emission spectroscopy (BES) are 
prepared in CHS. 
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Fig.l Magnetic flux surface calculated for the 
configuration with external island coils in CHS 
at the poloidal cross section where (a) #1 HIBP 
and (b) #2 HIBP are injected, respectively. 
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